A 62-year-old woman presented with drop metastasis of recurrent meningioma located in a vascularized free omental flap. She had undergone three resections of right sphenoid ridge meningioma in another hospital beginning in 1979. Invasive recurrent tumor in the infratemporal fossa was grossly totally removed and the defect was reconstructed with a vascularized free omental flap in our institute in 1999. Magnetic resonance imaging revealed a well-demarcated tumor in the omental flap in 2003. Histological examination showed meningothelial meningioma with Ki-67 labeling index of 2.5%. Surgeons should be aware of the possibility of drop metastasis if the tumor type has a tendency to local recurrence.
Introduction
Meningiomas are the most common type of primary intracranial tumors, accounting for 13% to 26% of cases, 11) and can divided into three groups, World Health Organization (WHO) grades I, II, and III, according to the clinical course and likelihood of recurrence. Meningiomas of WHO grade I are generally slow growing, benign tumors with a low rate of recurrence. Metastatic meningiomas are even more rare, accounting for less than 1 per thousand 
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Neurol Med Chir (Tokyo) 50, January, 2010 Drop Metastasis of Meningioma in an Omental Flap meningioma cases. 17) Metastases usually occur in the lung, liver, lymph nodes, bones, and pleura, as WHO grades II and III. 1, 5, 7, 16, 17) Iatrogenic drop metastasis of meningioma is extremely rare, with only 4 reported cases. 1, 12, 15, 16) We treated a patient with drop metastasis of WHO grade I meningioma in a vascularized free omental flap, which was used to reconstruct the surgical defect in the previous surgery.
Case Report
The patient first noticed right visual disturbance in 1979, and underwent surgical resection of a right sphenoid ridge meningioma three times in another hospital. She was referred to us in 1999 with invasive recurrent meningioma in the infratemporal fossa and the parasellar area (Fig. 1A) . The infratemporal tumor was grossly totally resected at the fourth surgery (first in our institute). Plastic surgeons reconstructed the surgical defect with a vascularized free omental flap anastomosed to the facial artery and vein (Fig. 1B) . The parasellar tumor was treated with gamma-knife radiosurgery. Recurrent tumor in the right maxillary sinus was treated with cyber-knife radiosurgery in July 2002.
Magnetic resonance (MR) imaging revealed a welldemarcated tumor in the right temporal omental flap without any connection to the remnant parasellar and maxillary tumors in September 2003, when she was 62 years old (Fig. 1D) . Retrospective examination of the previous MR image taken in July 2002 identified the tumor as 6 mm in size (Fig. 1C) . The metastatic tumor was completely embedded in the omentum, and was resected at the fifth surgery. Histological examination of the tumor revealed meningothelial meningioma with Ki-67 labeling index of 2.5% (Fig. 2) , the same findings as for the tumor resected at the fourth surgery. Since the remnant tumors in the maxillary sinus and the cavernous sinus showed growth, the maxillary sinus tumor was resected in January 2006 and the cavernous sinus tumor was treated with gamma-knife radiosurgery in February 2006.
Discussion
Metastasis of meningioma is usually mediated by the transfer of tumor cells via the cerebrospinal fluid, blood, lymph, or surgical treatment. 1, 7, 12) The tumor in our patient was embedded in the omentum, and no other metastasis involving the lung, bones, liver, and lymph nodes was identified, so we suspected that the tumor was transferred during the previous surgical procedures. Iatrogenic seed- ing of neoplasms may occur during various types of surgical interventions. Surgical seeding of various types of central nervous system tumors such as glioblastomas, astrocytomas, craniopharyngiomas, and chordomas has been reported. 2, 3, 9, 14) However, only 4 cases of surgical seeding of meningiomas after single or multiple surgical procedures have been reported in 3 women and one man, aged 11 to 70 years (Table 1) . 1, 12, 15, 16) Two tumors were located in the scar of the previous skin incision, one in the scar of the temporal muscle, and one in the scar of the abdominal wall for harvesting abdominal fat. Three tumors were atypical or malignant meningioma. High Ki-67 labeling index was reported in two. High histological malignancy and high Ki-67 labeling index are factors contributing to the metastasis of meningiomas. 7) In our patient, the tumor did not show malignant histological features and had relatively low Ki-67 labeling index even after the fourth surgical procedure. Metastasis of histologically benign meningiomas has been reported, [5] [6] [7] 13) and the contributory factors are male sex, parasagittal location, locally invasive nature, and history of previous surgery. 5) The risk of drop metastasis may depend on several factors, including the degree of malignancy, the number of cells in the inoculum, and the nature of the implantation site. 15) We used a vascularized free omental flap to reconstruct the large infratemporal defect after resection of the recurrent meningioma. Vascularized free omental flap has been used for reconstruction of complex, irradiated head and neck deformities. 4, 10) The thickness and versatility of the omentum provide sufficient contour molding for craniofacial reconstruction. The unique immunologic, angiogenic, adhesive, and absorptive properties make the omentum especially useful in contaminated, irradiated wounds. However, the omental tissue is a common site for metastasis from intraperitoneal tumors. 8) Specific sites within the omentum consisting of organized aggregates of immune cells provide metastatic cells with a vascular microenvironment highly conductive to survival and subsequent growth. 8) In our patient, the drop metastasis in the omentum was found 50 months after the reconstruction. The reported interval between the previous surgery and the drop metastasis has been 5 to 21 months ( Table 1 ). The favorable conditions of the omentum tissue might have promoted slow growth of dropped cells of benign meningioma in our patient.
Surgeons should be aware of the possibility of iatrogenic drop metastasis of meningiomas. The operative field should be carefully cleaned after removal of the tumor, especially if the tumor shows local recurrence or malignant features, or a high Ki-67 labeling index.
